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1. The Entomological work conducted by oiy branch of the 
department has been under the charge of Mr. Ramrao S, Kasar- 
ode. Assistant Entomologist to the Deputy Director of Agri- 
olture« 

The work has been conducted for the most part upon the 
Sxperimental Farms under my charge, but Mr. Bamrao has also 
3ured extensively and moved among the cutlivators of various 
istricts. 

2. In his work Mr. Ramrao has concentrated the major part 
F his attention upon practical remedial and preventive measures 
nd has confined purely systematic work to the minimum compatible 
^ith his duties as a whole. It will be seen that the work of the 
k^ssislant Entomologist has been entirely of a *' destructive" nature 
3 the year under report, but it is hoped in the coming season 
3 initiate investigations into the " constructive" side of this science. 

refer to the possibilities of sericulture which exist in this 
^residency. There is in the first place the indigenous silk worm 
— Bombyx fortunatus — which thrives over the whole Presidency. 
Q the second place both the mulberry and castor — the natural food 
•lants of silk worms — thrive throughout Bombay, There are 
1 ready 2 or 3 small sericultural farms established in Western India. 
?bere is one in the Baroda State and one at Belgaum. I have 
ot had an opportunity of visiting the farm in the Baroda Slate, 
»ut I bad reason to inspect the Belgaum Sericultural Farm a 
Lttle while ago, and was glad to find that the enterprize showed every 
promise of success. On further enquiry in the Southern Maratba 
Country it has come to my knowledge that sericulture was at one 
iroe a village industry in the Dhdrw^r Oollectorate and there are 
;till signs of its remains by tho mulberry bushes which have 
iurvived and which may be seen in numerous gardens. Report 
(ays that the cause for the disappearance of this industry was 
;hat the original people who introduced the industry either left 
;he neighbourhood or died out. There is the additional question 
)f demand ; this already exists in the neighbourhood of Belgaum 
n the Shahpur Tiluka of the SAngli State where raw silk 
s annually imported to the value of 4 or 6 lacs of rupees and 
iupplies material for 6,400 reels and 609 workers. 
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"8." Thus it ' wilV be seen that there is every reason 
Government should take active measures to investigate 
possibilities of the silk industry in this Presidency and 
especially in the Southern Mardtba Country around Belgaum 

4, To return however to the work of the past year whicl 
been accomplished I propose to report in some detail the 
taken, and the success obtained, in dealing with the more im 
ant insect pests of the Presidency and finally I shall repori 
progress made with the more systematic side of the work oonn 
with this science. 



The Potato Moth. 

5. Probably the most successful work of the year has been 
± done in connection with the potato moth. It may not be out of 
ce here to briefly summarize our knowledge regarding this insect 
rained up to the present time. The pest was first brought 
the notice of this Department in 1906 through the instru- 
ntality of a potato cultivator of Belgaum and its importance 
s worked out when investigating a large number of complaints 
)ught to the notice of officers of this Department by neighbour- 
; cultivators. It was soon seen that the moth ranked in 
portance with such injurious insects as the granary weavil or 
) bean bruchid. 

Specimens . were forwarded to the Imperial Entomologist 
10 replied as follows :— 

*^ I am afraid there is little doubt that the Dhdrwdr potato 
ith is the well-known JOita Solanella common in Europe and 
istralia. If so, this adds one to the list of introduced insects in 
dia." 

Subsequent investigations have confirmed the above remarks 
d it seems to be only a question of time until this insect has 
lablished itself all over India and turned its attention to plants 
ler than the potato ; there are a large number of cultivated 
)ps in India closely allied to the potato which are extensively 
3wn ; these include such common crops as tobacco, tomatoes, 
lilies, brinjals and others, besides a large number of wild 
anaceous plants commonly found as weeds in cultivated fields. 

The approximate damage caused from the ravages of this 
lect has been put at 18 to 20 per cent. 

6. The following is a description of the insect prepared 
my Assistant Entomologist, which may be accepted as correct 
all points of practical importance : — 

BiBLIOGBAPHY LlFA SOLANELLA OlIFF ALSO PnTHORIMifiA 
OPEROaLELLA LkLL. 

The Moth. 

Moth is greyish brown, with ochreous tints intervened, 
sterior wings lighter but similar in colour to anterior wings. 
)th the anterior and posterior wings are well fringed, the posterior 
nger fringed than the anterior. Palpi prominent. The wings 
Ided in a somewhat roof-shaped manner over the abdoMien. 



The length is 8 mm. aod wings expanded it measures 16 i 
from tip to tip. The moth is characterized by its jrapid iij 
Female rather more robust and larger than male. 

The eggs and oviposUion. 

The egg is } mm. in diameter and ^ mm. long ; oval-eha 
with a pearly lustre under magnification. The eggs are laid 
most inconspicuous places and difficult to detect. The feu 
always seeks the eye of the potato lay her eggs. The eggs 
attached by means of a gummy substance which soon hardens, 
big cage where the pest was being bred disclosed potatoes i 
eggs only in the eyes. One moth laid 25 and the other 29 ej 
The moth does not lay more than two or three in each eye. 

The larva. 

The larva is I mm. long when just hatched. The head 
thorax is of a dark colour and the abdomen is of transparent wli 
Moths could not be determined as the larva is of a burron 
habit. The mature larva shows different colours. Light ( 
and blue with dirty white here and there are to be found, but 
constant on the same parts of different caterpillars and 
difference is inexplicable unless it be ascribed to the cater pil 
feeding on the surface or deep in the centre of the potato. * 
maximum length of the caterpillar before pupation* is 10 mm.. 

'Ihe pupa and pupation. 

Pupa 6 mm. long, at first light yellow and then it turni 
a rich brown until the moth emerges. Abdomen movable \ 
segments well defined. Ventrally placed antennae are y 
prominent. Spiracles 8 in number can be marked easily un 
noagnification. Ryes are prominent^ The female pupa is a li 
bit bigger than that of the male. 

The pupatioa of the insect is interesting and caa be obaer 
satisfactorily when about 6 weeks old ; it then comes to the surl 
and either pupates in the mouth of its burrow after it has bro 
through the epidermis or seeks some depression on 
potato or may find its way into some crack or cranny of 
receptacle iur which the potatoes have been> stored. It has b 
frequen4)ly observed during this investigation to find its way 
the folds of the sacking in which the potatoes were k 
Qenerally speaking the worm fiuds a more or less secluded p] 
and there papates. The satisfactory spot having been cbosei 



ooeeds to spin its oooooq therein* A oarpet piece of silk is well 
stened to the surface, the cover piece being woven at the same 
ne, the two together forming a sort of pocket smooth and white 
^ the inner side but on the outer side with bits of trash, generally 
m thin skin that peels off the potatoes. The finished cocoon is 
appearance a piece of dirt and nothing more. When the cover- 
s' is arranged satisfactorily the worm gets beneath it and sews 
^ether the opening remaining at the end of the pocket and trans* 
rms to the chrysalis in safety within it. It was once noticed 
■ring the field investigation that a countless number of worms 
ui pupated on the sacking on which a cultivator had spread hia 
»tatoes. 

Life History. 

7. A series of observations covering the life of the insect for 
Mrly a year were taken. Two lots of moths were studied con- 
Lrrently, and the results seemed to agree in the main points, 
lot of moths were let loose in a wire gauze case with a smalt 
lantity of good and sound potatoes. One pair which was copu- 
ting was removed to another similar cage. Eggs were laid 
B the 4th March and 25 were counted on the 8th when tho 
oths were dead. 

A similar second cage showed 29 eggs. On the 10th some 
etched from the first cage. Pupation was marked on the 8th 
' April and on the 19th the moths began to emerge. Eggs took 
<]ay8 to hatch, caterpillars took 23 days to mature and remained 

2 days under pupation. Total for the generation 6 weeks 4 days. 
^ a second cage the eggs were laid on the 6th, hatched on the 
Stb, began to pupate on the 12th April and from the 24th began 
► emerge. Eggs — 7 days ; larva — 29 days ; pupa — 12 days ; 
together 6 weeks and 6 days. 

From these observations one generation is completed in 6 to 7 
oeks' time. This study of the life of the insect is significant 
cm the fact that the conditions for living and propagating were 
16 same as are found when potatoes are stored and as such there 
>uld not be any difference in the moths bred in the laboratory 
3d those under natural conditions. The result indicates con* 
Lusively that the injury is progressive in a store of potatoes and 

3 the moth can breed the whole year round there could be 7 
3 8 generations, A very small primary infection may in a few 
lonths mean the destruction of the whole lot of potatoes. The 
Dod beirg always present the post increases by leaps and bounds 
1st as in the case of th^ granary weavil. 
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Nature of the damage done by this ineeot. 

8. The damage committed by this moth falls into two 
divisions. There is first of all the injury to the growing orop 
the field and secondly the damage to the stored prodaoe in 
godowns. 

It should be noted here that the moth effects its ioif 
damage in the field whence it spreads to the stores. The inji 
in the field is insignificant when compared with the subaeqiM 
damage perpetrated in the godowns. In the fields d; 
sustained by the potato crop may be summarised as follows :— 

Plants have not been observed to sufi^^r much owiog^ to 
presence of the caterpillars of this moth preying upon th( 
when the moth deposits her eggs upon the potato plant she 
some desirable spot such as the base of a leaf in which to 
her eggs ; the young larva on hatchiug feeds upon the epid< 
of the leaf until it has gained suflScient strength to burrow 
the surface ; it then finds its way under the midrib of the I 
the channels under the leaf made by the larva can soon be 
because the portion to the rear of the larva becomes filled 
excrement of a darkish colour which gives a difi^rent shade 
colour to that portion of the leaf which is attacked ; this diCfei 
in shade can be easily seen by the observer. The larva then 
parently contioues its course in a downward direction along 
stem but does not proceed far before opening an exit thrc 
which it comes out. The caterpillar next finds its way d( 
to the soil and if potatoes are found will effect an entni 
Mr. Ramrao, who has made a large number of careful observati 
has in no instance found the caterpillar proceeding the whole 
down tbe inside of the stem to the tubers. If this observation 
not subsequently proved to be an inaccurate one, it is of 
highest value because a most effective preventive measure at 
suggests its9lf in earthing up and preventing any tubers from b 
ing exposed owing to surface washing or other causes ; such tnl 
generally assume a green colour and it has invariably been nots 
that these potatoes are infested with the grubs of this moth. 

9. The second source of damage to which potatoes are 
from this moth is unquestionably a much more serious ai 
Here it is necessary to diverge for a brief space to desoribe 
system of storage adopted at Belgaum and other places in 
Bombay Presidency. It is almost the universal practice to thi 
the tubers into a heap in a shed or room and to put no proi 
covering over the heap. The pest experiences little diffioultj 
breeding freely in the loose heap of potatoes. The moth advisi 



eots the eye-buds 00 that the delicate larva may experience 
;le difficulty in eEFecting an entrance into the tuber ; the cater-' 
lar soon burrows into the tissues of the potato leaving in its 
ke at the eye-bud, or place of entrance, a small quantity of 
^rement which at once attracts the notice of the careful observer ; 
> caterpillar appears to be indifferent as to which direction it 
luld taKe after gaining access into the tissues of the tuber ; it 
J burrow along and keep close to the epidermis or it may strike 
: right into the middle of the potato; when the burrow is 
>-epidermal it may be easily seen from without owing to the 
dukage of the tissues on either side of it while the channel itself 
^ornes packed with excrement. Moulds soon find an entrance 
'ongh the channels tunnelled out by this caterpillar with the con- 
[uent decay of the surrounding tissues which together with the 
srement of the insect renders the tubers quite un£t for human 
iBumption. The potatoes are, therefore, unsaleable and the 
ner may suffer a depreciation in the value of his produce to the 
ient of 75 per cent, depending upon the prevalence of the 
bato moth. 

10. With regard to the general practice of the cultivators 
respect to harvesting and storage the following points should 
noted : — 

(1) In raising the potatoes it is the custom to remove the 
alms and put them in a heap in the comer of the field ; the' 
bers are then dug out and these may be left exposed in a heap 
emight until the cultivator finds it convenient in the morning 
remove th^m to his godown. This is a most favourable op- 
rtunity for the potato moth to lay her eggs upon the exposed 
bers; the moth when kept under artificial conditioos in the 
>oratory has been observed to take full advantage of such a 
^curable opportunity* The cultivator then removes his produce 
the godowns and throws them into loose heaps without separat- 
; the green or immature tubers from the sound and mature 
es. At this time unless the potatoes were examined critically 
e pest would not be noticed. After about a couple of months 
a little longer the moth manifests itself. Owing to the loose 
ndition in which the tubers are heaped the conditions for pro- 
gation are most favourable and the insect rapidly multiplies, 
le cultivators are in the habit of turning over the potato heaps 
ery 15 or 20 days and separating those which they observe to 
attacked ; these diseased tubers are collected into a corner of 
e same room until there is a favourable occasion for selling the 
me in the bazar. Under these circumstances there can be little 
ubt that the infection is very largely due to the presence of the 



green tubers wbich harbour the grubs at the time of harvesii 
the crop. 

Thus the primary source of damage seems to be in the eaci 
of the moths from the godowns or from the refuse potatoes left 
the field (partly cut and decaying tubers are left to rot io \ 
fields at the time of harvest). No other plants in the pota 
growing locality around Belgaum have been observed to attr: 
this pest although there are a large number of plants (both on 
vated and wild) belonging to the same natural order of solanaoi 
These plants have been carefully examined after the potato aeai 
was over but without any evidence that they were subject to ■ 
attacks of this insect. 

11. Preliminary to recommending any preventive or reme 
measures it may be of some interest to report the ezperimc 
which have been conducted in the laboratory and field in codx 
tion with this pest. 

(1) An experiment was conducted to ascertain the effecl 
planting seed known to be infested with the grubs and pupte 
this moth. 

For the purposes of this experiment a number of field ca 
with wire gauze sufficiently small in mesh to prevent the pasa 
of the potato moth were prepared. The result of the e.xperind 
was that no moths were observed to emerge from the soil wl 
the plants bore a healthy appearance and gave a normal yield. 
would thus seem impossible for the tiny moth which emerges fi 
the pup89 contained in the seed sown, to force a passage up throt 
the soil« This fact should not be confused with the ability wfa 
the caterpillar has of passing underground from one tuber 
another as was demonstrated by the following experiment. 

(2) This experiment was designed with tho object of ascerti 
ing whether the caterpillar of the potato moth could pass throi 
the soil either from a tuber above the surface or from one tu 
to another both below the surface. Good healthy potatoes w 
sown in a flower-pot in a cage and infested ones were placed 
the surface above. After the lapse of a month the potatoes in 
soil were found to contain pupaB of the moth. Simultaneoi 
within a separate cage sound tubers were sown in pots. ' 
tubers remained sound and bore a healthy crop. This seemi 
indicate that infection is due to causes other than the sowing 
seed infested with the grubs of this insect. 

(3) An experiment to test whether the green exposed tul 
actually do act as a source of disease in the stores. For 
purpose a small number of green tubers were put in a bag c 
taining sound tubers. After about a month it was obser 





imt the whole contents of the bag had become infested with 
rubs, the tubers being riddled through and through with the 
Urerpillars and reduced to a condition of decay. At the same 
me sound tubers were put into another bag and the two bags 
iroughout the experiment were placed in close proximity to one 
[lother. 

The contents of the bags filled only with sound tubers 
imained intact except for a few tubers which became rotten ; 

tubers however were found to contain the grubs of this moth. 
he result of this experiment naturally suggested the storage 

1 potatoes in bags and this was earned out upon tbe Dh^rwir 
arm with excellent results. The caterpillars appear to be dis« 
lolined to travel from one bag to another. 

(4) The remaining experiment was designed to teat the effect 
I carbon bisulphide upon this insect. 

For this purpose a large number of potatoes were selected 
id divided into three groups- 
Co) Potatoes infested with pupaa, 
(b) Potatoes infested with larvso. 
{e) Potatoes covered with eggs. 

These were fumigated by placing a portion of each in a 
)eoially designed box of 16 cubic feet ; the carbon bisulphide 
sed for fumigating the space was 1 oz. and the box was left 
osed for 10 hours. The results were very satisfactory. In the 
ise of the potatoes infested with pupee it was found that all the 
npsd had succumbed to the effects of the fumes given off from 
urbon bisulphide. 

In the case of the tubers infested with caterpillars ; these, 
ter fumigation, were placed within a cage of wire gauze and 
ft for observation. No moths, however, emerged — tbe cater- 
Uars had in fact all succumbed. In the case of the tubers bearing 
1^ it was found that all the eggs subsequently hatched out and 
lis in spite of the fact that the strength of the carbon bisulphide 
B3 maAb double. It would seem from the above experiment that 
le fumes of this gas have no influence upon the germ of the insect 
it are fatal to the insect during other stages of its life. More- 
rer, the effects of these fumes have no deleterious influence upon 
B germination of the potato seed. 

13. In view of the knowledge which we possess of the habits 
id life history of this insect and also in the lignt of the experiments 
ascribed above, it is possible to make certain suggestions, for the 
ntrol of this insect, with considerable confidence. 
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(1) Sound seed sbould be sown because altbough ti 
disease does not appear to be propagated tbrougb the use i 
unsound seed, still the . germinating power, owing to the habit < 
the caterpillars effecting its entrance into the tuber through il 
^' eyes, " is adversely affected and moreover we have seen that ti 
caterpillars can pass through the soil from infested seed and enta 
tubers which, when sown^ were sound. 

(2) Every care should be taken to earth up the petal 
ridges especially after beavy rains which owing to their Boourin 
action may have left tubers in an exposed condition. The reaiill 
of an experiment carefully conducted upon the Dharw&r Fan 
indicate the success of this treatment as will be seen from 
reference to the table below : — 



No. of 
plot. 


Treftlment. 


Yield in Ibe. 


TbUl 
weight 
in Ibe. 


Number Ql 

potatoea 

attackM 

by the 

worm. 




MMiuriaL 


Cultoral. 


Sound. 


Worm 
injured. 


Rotten. 










Lha.on. 


Lba.o«. 


UM.on. 


Lbe. on. 






83a 


Fannyard manure . 


Barthadap 


40 




2m 


3 4 


68 8 


irn 




83a 


Do. 


Unearthed 


n 




1 u 


4 3 


48 


89 




Sib 


Fanajard manare 


Earthed up 


48 




2ra 


8 8 


67 


iru. 




83ft 


Do. 


Unearthed 


«i 




I 6 


« 10 


73 


14 




93c 


Parmyard manaro 
+N.NO, + K, 


Earthed up ... 


41 




iru 


. 3 4 


61 


ira. 




83« 


Do 


Unearthed 


69 




1 4 


4 


73 


16 




83i 


Farmyard maimr« 
+ K, S 0^ 


Earthed np 


28 


18 


m 


1 If 


88 


jra. 




63d 


Do ... Unearthed 


n 





1 s 


3 8 


39 10 


19 





ilTote.— The exceptionally good reaulte obtained muat be aecribed partly to the .care of Mr. M. I^ Kolkanl 
Superintendent, Dhknntt Bzperiniental Station, where the cKpeiiment wia eoadnoted. 

(8) All parts of the plant whether haulms or disease! 
tubers should be destroyed or removed from the potato field a 
the time of harvesting the crop because these harbour the grubs o 
the potato moth. 

(4) Potatoes should never be stored in open heaps ii 
godowns but should invariably be covered over with sacking o 
kept in closely woven gunny bags. 

(5) Green or immature tubers and all which show signs 
disease should be drastically excluded from the store. 

(6) The potatoes in the store should be turned over a 
intervals and all infested or diseased tubers removed ; the bag 
themselves should be carefully examined because the caterpillar 
are likely to cling on to their surfaces. 
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(7) When there are faoilities for fumigation this treatment 
ahoald always be adopted at the tijne of hardest and before the 
tubers are put away in the godowns. To make this treatment quite 
sacoessf ul, however, it will be necessary to repeat it a second time 
at an interval of not less than one month, precautions being taken 
in the meantime to exclude all possibility of an entrance by the 
moth being effected. The necessity for the second fumigation 
is dae to the fact that the first treatment does not in any way 
injare the eggs and the second is necessary to destroy the cater- 
pillars which hatch out from these eggs. Fumigation by means 
of oarbon bisulphide is not a very practical remedy owing to 
external causes ; the chief of these is the difficulty of obtaining 
this substance. It is only procurable in Poena or Bombay and 
the Railway authorities object to its transport owing to its 
dangerously inflammable nature. Moreover, the cultivators have 
no suitably constructed boxes or rooms which are quite air-tight 
and hence they could not carry out the work themselves. It 
would not however be at all an insurmountable difficulty for this 
Department to open a small fumigating Dep6t at fielgaum and 
famigate all tubers brouglit in by cultivators. This would be a 
real boon to cultivators who cannot preserve seed for the follow- 
ing season owing to the ravages wrougrht in the stores by this 
insect and who therefore have to import fresh Italian seed 
annually. 

(8) Spraying experiments with lead arseniate can be recom:- 
ziended to kill the caterpillars of the early brood that may be 
bund feeding upon the epidermis of the leaves of the potato 
slants. 

Pbbvbntion op the spbbad op tab Potato Moth. 

18. It is more than probable that this widely distributed 
Potato pest over the continents of Europe, America, Australia and 
^iBia was originally introduced into India through the importation of 
(Bed from Europe. This pest has been known to the cultivators 
^* the Belgaum District for only some 6 or 7 years, but it seems 
^ have been introduced earlier mainly for the reason that it is 
K^w found all over this Presidency in such far-apart places as 
Alnnedabad in the North, Khed and Junnar Tdlukas in the centre 
Md Belgaum and Dhdrwar in the South ; with the extension of 
'As irrigational facilities which are likely to continue and increase 
npidly in the next few years, it is likely to spread still further 
alleld and it seems to be the duty of Government to take the neces- 
ory measures to prevent such a catastrophe. It is understood that 
the Government of India have under consideration a sob tme for 
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the control of all imported seed or plants with a yiew to exohidiqg: 
from this Empire the introduction of other equally dangerooa pei' 
and diseases. 

At the present time the potato crop grown in the Dh&nir 
Collectorate depends entirely for seed upon the crop prodiMl 
around Belgaum and when Belgaum has a bad season from tUb 
or other causes the area put under potatoes in Dhirwdr propiMS 
tionately contracts. 
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Whttb Ants. 

lA. There are three Bpecies, if not more^ of white ants found 
in the Bombay Presidency, of which one — ^Termes Obesus — ^is the 
I eommon field white ant which annually causes so much damage 
io tlie crops of this Presidency. 

It is found that these insects effect their maximum damage 

in the light sandy soils of the Eaira and Panch Mah&ls Districts of 

Chijaiit and practically render the cultivation of such otherwise 

Taluable crops as sugarcane and groundnuts outside the rang^ 

of practical agricultorat 

16. In 1907 upon the NadiM Experimental Station an experi- 
ment was conducted to test the effects of castor-cake and kerosiue 
oil M prerentives of these insects. The crop selected for the trial 
was ^oundnut. The results of the experiment showed that 
kerosme was the more eflScaceous of the two, but on account of 
the additional value of castor-tcake owing to its manurial proper- 
tiea the yields upon the two plots were uie same. 

16. An effort was again made in 1908 to find some efficaceoua 
Itoatm^it and the following experiment was accordingly laid out. 

The following 16 treatments were tried : — 

!• Jam bo oake at the rate 600 lbs. per acre. 

8. Castor oake do, 

8. Neem oake do. 

4. Neem leaves to be spread to a depth of 1} inohes on the 

surf aoe and then inoorporated in the soiL 

6. Mowra cake at the rate cf 600 lbs. per aore. 

6. KaraDJi cake do. 

7. Farmyard manure. 

8. Ammonium sulphate at the rate of 160 lbs. per acre. 

9. &8io flaf at the rate of 300 lbs. per acre. 

10. Lime at the tate of one ton per aore. 

11. Asaf oetida and salt"^ 

IS. Crude oil emulsion ^ These will be applied in the irrigatioa 

18. Soft soap r water each time the plots are watered. 

14. Eerosine oil J 

15. Burning the soil before planting by means of a mulch of leavea 

and straw. 
10. No treatment. 

The land was nniformlv manured with 15 tons of farm vard 
manure. All operations other than those mentioned were uniform 
for all plots. In the case of plots 1, 2, 8, 5 and 6 the manures 
were applied ^ before plautingi i at the time of ridging and ^ in 
the irrigation water. 
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The neem leaves in the case of Plot No. 4 and the farm jt 
manure in the case of Plot No. 7 were applied before the cane w 
planted. 

The ammonium sulphate in the case of Plot No. 8 and tl 
basic slag in the case of Plot 9 were applied ^ before sowing an 
^ at the time of ridging. 

The crop in the year under report was sugarcane which wi 
sown on the 13th May and when the crop was inspected o 
the 29th June it was found that the percentage number of plant 
attacked and killed by white ants was as under : — 







Treatment. 






Pereentege nambe 














ofplaatikUML 


No manure 


• • • 




••• 


•«• 


••• 


45-44 


Rabbing 


... 




••• 


... 


•« 


47-44 


Neem leaf 


... 




«•• 


... 


.•• 


40-56 


Lime 


... 




... 


... 


•• 


48-80 


Castor cake 


... 




... 


... 


•.• 


48-84 


Jambo cake 


•*. 




• «. 


••• 


•.• 


5(^-32 


Earanji cake 


... 




... 


... 


.•t 


60-16 


Mowra cake 


... 




••• 


... 


... 


51-20 


Neem cake 


... 




.». 


... 


••• 


B4b2 


Farm yard maoure 


without 


anything else 


(control plot) .j 


52-80 


Ammonium sulphate 




... 


••« 


••• 


68-00- 


Basio slag 


••• 




••• 


••• 


.•• 


57-26 


Asafodtida and salt 






• •. 


... 


•»• 


49-04 


Crude oil emulsion 






..• 


••• 


••• 


58 3*{ 


Soft soap 


«•• 




•«• 


••• 


•.• 


65-20 


Kerosine 


»•• 




... 


••• 


..< 


78-82 



It will be seen that tbe mortality has been yery excessive^ ba 
white ants unfortunately were not the only pest which attackei 
the plants. Borer proved to be extremely bad and owing to tbi 
age of the plants when the examination took place it was no 
possible to accurately determine the relative amount of damag 
caused by each of these pests respectively, but a fair computatioi 
indicates that at least half the damage should be ascribed to th 
borer moreover the fact should be recalled that white ants at 
particularly severe upon unhealthy or injured plants and it i 
more than probable that their attacks in many of the cases war 
secondary to the borer which directly and indirectly has been th 
cause of tbe major proportion of the damage. 
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It will be observed that the neem leaf plot haa bo 
Buffered to the least extent while the plots treated with keroc 
oil, soft soap, crude oil emulsion and asafoetida have gi^en v 
bad results and the quantity of these substances has now b 
increased twofold. The total quantity applied up to date (9 
June 1008) has cost from Rs. 9 to Rs. 10 per acre and hence 
quantity will not be further increased because such treatmi 
would be beyond the reach of the ordinary cultivator owing to 
expense. 

The experiment, which is by no means complete yet, will 
continued and the injury due to borer will be eliminated and t] 
caused by white ants accurately recorded. 

17« There is a common belief that winged white ants st 
new colonies and a trap was accordingly arranged by hanging n 
couple of lights every night at the Nadi^d Experimental Stati 
A very large number were thus killedj but there is no very defii 
way by which the effect can be measured^ 

The above statement shows the number of winged wl 
ants destroyed in this way. It will be seen that on rainy d 
the vast majority were killed and it seems to be a qk 
precautionary action to hang up lamps during wet weather. 
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i V. SuGAKCANE BoBEB — ChUo Bimplex. 

18. The sugarcane borer or Chilo simplex has been the 8ub« 
;|M of constant attention throughout the year. This is one of the 

WMt troublesome insects in India and it attacks a number of the 
iple cropSi such as sugarcane, jowiri and maize. 

In 1906 advantage was taken of the fact that this insect 
^attacks maize by employing maize as a trap crop which was 
t60ommended by the Imperial Entomologist. The trial was 
woduoted at Nadidd but accurate results were not obtained 
beotQse the sugarcane was damaged by white ants and the crop 
bid to be grubbed up. It was, however, found that the borer pre- 
llvred the maize to the sugarcane and that the maize could be 
i^nllly used if precautions were taken to destroy the plants when 
|imj became attacked ; if left the maize of course would only act 
^li a breeding ground and additional source from which the borer 
wonM spread. 

19. Sugarcane is generally attacked by this insect in its early 
;4bige8 and those plants which survive the attack throw up two 
^kly shoots in the place of the proper single but stout shoot; 
H 18 therefore better on the whole to resow the crop when there 
Vibad outbreak of borer* The crop therefore requires' protec- 
tion for the first three months of its existence and if any suitable 
protection could be devised the cultivator would iudeed benefit. 

With this view an enquiry was initiated to ascertain at what 

fame of the year thi? moth is scarcest. For this purpose attempts 

^ere made to rear specimens from jowdr stubbles at different 

tunes of the year. It was found that those caterpillars which 

Vere collected in November metamorphosed into moths within 

• few days which however proved to be "Nonagria*' and not 

*0hilo." The rest of the caterpillars remained in the larvsB stage 

aad hibernated. By the end of February only two moths of Chilo 

ftmplex emerged and the remainder emerged between the 15th 

pJCarch and the beginning of April. It would thus appear that 

tbe Chilo simplex undergoes a long period of hibernation through- 

oat the cold weather. When there happens to be irrigated jowar 

or maize this period may be a little shorter. 

20. This trait in the character of the insect may be taken 
advantage of, for the cane planted in November and December will 
enjov a period of three or four months when there are practically 
no Uhilo simplex moths upon the wing. Even if the cane were 
Atfcacked at a later date it would not suffer to the same extent. 

■ 807—3 
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21. The following statement has been drawn up to compa 
the dates of sowing sugarcane in the Presidency with the prevalent 
and extent of damage wrought by this insect. For want < 
trained men it has not been possible to collect data for the aecox 
part of the table, but an effort will be made in this direction ne: 
year and meanwhile attention may be drawn to the fact that tl 
usual dates for sowing cane even in different parts of the aao 
district vary very considerably : — 



Name of the Diitrict, 



Athniy Gok^k and ParaBgad 
TAlukas. 
Belgaura comprising Chikodi, 

Gokdk and Parasgad. 
Belgaum comprising Belgaum, 
Kh^ndpur and part of 
Chikodi. 

13. Bijd,pur 

14. Dbirwar, Malad hilly or 

western portion. 
Dhdrwar District plain or 
eastern portion. 

15. Thana 

IG. Kol^ba ••• .•• I 
17, Ratrmgiri 



Dates from aowing in the Ditftrletflw 



From 



To 



1. 


Ahmedabad ... 






2. 


Eaira 






3. 


Panch Mahdls 






4. 


Broach 






5. 


Surat 




•• • 


6. 


Khandesh ••• 




••• 


7. 


Nasik 




.. • 


8. 


Poena ••• 




.• • 


9. 


Ahmednagar ... 




... 


10. 


Sholdpur 




.•• 


11. 


Sdtdra 


• 


... 


12. 


Belgaum comprie 


ling par 


ts of 



15th April 
16th May 

Kharif— 10th April ... 
Rabi—25th January.*. 



5th November 
15th February ••. 

15th January 
Ist February 
Kharif — 20th January 
Rabi — 3 Ist March ... 
15th December 
Kharif— Ist February , 
Rabi — Ist December . 
10th March ••• 



1st December 
15th January 

15th March 
Ist February 
23 rd January 



Kharif— 10th March . 
Rabi — 15th December. 



1 5tli December 



Sth May. 
25th May. 
25th April. 
Ist February. 

30th NoTembc 
10th Maroh. 
28th Febman 
3l8t March. * 
Slst January. 
10th April. 
80th April. 
Slst Marcb. 
1st February. 
Ist May. 



26th April. 
16th Februar] 

16th April. 
1st March. 
10th February 



80th April. 
2Sth Decembe 



15th January. 



10 





iMtea from sowing in 


tlie Districts. 


Kame of the District. 






«. 


From 


To 


• 
1& Xinara compriBiDg western 
portioQ of karwir, Ankola^ 
Eumpta aud HonAvar, 


5th January ••» 


15th January. 










Eastern portion of Kdrw&r, 


15th March 


20th April. 


Ankola^ Cunipta and 






Hon&var and western 






portions of Sir si, Sidddpur, 
xelUpur and Supa Petha. 










Eastern portion of Sirsi 


Ist January 


Ist February. 


Biddipurand Supa, Haliydl 


Do. 


30th January. 


and Mandgod. 







22* Should further investigatioDS show that the laboratory 

observations described above are confirmed in the field early 

.Bowing of sugarcane in November or December can be confidently 

^odTOoated and recommended and actual demonstrations conducted 

k in fields in all the more important sugarcane centres. 
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BOLL-WOKM. 

23. This is a pest wbicb is always with us but happily it iieye 
ravages the deshi cotton crop in the Presideucy to the disastroii 
extent to which it attacks the exotic crop of Egyptian cotton ii 
Sind. 

On the advice of Mr. Lefroy for the last two years attempt 
have been carried out on Government farms with Bhindi trap crop 
to see whether these were of material advantage in preventiD| 
serious damage from this insect. Bhindi, the common vegetable 
is closely allied botanically to cotton and this plant was selected b 
play the part of a trap in the year under report. 

It is known that the boll-worm subsists upon bhindi after tk 
cotton crop has been harvested and it has been observed thm 
the boll-worm shows some preference for bhindi over cotton wh» 
the two are sown together, 

24. Experiments were accordingly commenced two years ag" 
on all farms to put to practical test the claims of the Imperia 
Entomologist for bhindi as a protection crop for cotton with regar- 
to.the boll-worm scurge. The results, however, were most unsatifl 
factory. because the bhindi plants did not grow well. The reasoc 
lor this were :— 

(a) Bhindi being a garden crop and accustomed ^ 
careful cultivation and to irrigation did not find a congeoi 
environment when sown in a cotton field and treated sio 
larly to the cotton which receives very little attention i^ 
sowing and moreover as the bhindi was sown around t1 
cotton plots it did not share in the advantages of the int^ 
cultivation given to the cotton crop. 

(6) The shade fromj- the surrounding crop checked t^ 
growth of bhindi plants. 

(c) There appeared to be a deficiency of moisture for tl 
bhindi crop which is naturally an irrigated crop« 

26« The experiment in fact proved a failure at all the expel 
mental stations and it was reported by the Superintendents 
charge that wherever the seeds germinated and bore pods the 
were attacked to a greater or less extent. At Dhulia where t: 
cotton season is a very short one ; it was found that the bhip 
did not fruit till after the cotton was harvested. It therefo 
became obvious that if an experiment on these lines was to 
successful it would bo necessary to find a variety of bhindi whi 
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rould Bait local conditions with regard to ita time of coming to 
[Baturity. 

26. In the year under report the experiment was conducted 
i the Surat and Dh^rwar Experimental station?. 

At Surat the bhindi seed was sown in single lines one between 
hivery four of cotton while at Dhirw^r the bhindi was sown round 
ilboDt the plots, and a weekly inspection was made in which all 
I bhindi plants and surroundiug cotton plants were examined. 
|lt this time all the bhindi pods which were found to harbour the 
|loU*worm were removed and destroyed. A special register was 
!:iipt and the weekly figures carefully recorded therein. 

The statement subjoined gives the general results of the 
^«speriment conduced at Db^rwlr. It should be noted that the 
:;l0Mon was an unfavourable one and that both the cotton and 
Miindi sown at both stations were late ripening varieties and it was 
observed that before the plants flowered they were attacked by 
boU-worms id the stems which thus became a breeding centre for 
*fce boU-worm : — 



J)etail$ of Ewperiments conducted with Bhindi aa a trap crop 
for Soll'toorm on the Dhdrwdr Experimental Station. 



fbr the week ending 



Cotton rowi to tbe north 
of Bhindi row. 



8rd. 



2nd. 



let. 



Row of 
Bhindi 
iteelf. 



Cotton rowi to the MOth 
of Bhindi row. 



lei. 



Snd. 



8rd. 



4Ui January 
^Ith do. 
^BOk do. 
25th do. 

1st February 

8lh do. 
I5th do. 



4tk January 
aith do. 
18th do. 

asth do. 

Ut February 
8fh do. 
15th do. 



2 
1 
4 
2 
10 



1 

2 

1 
4 



Plot No. 86. 






... 


20 


••• 


••• 


3 


23 


2 


4 


• •• 


27 


• •• 


2 


4 


68 


• •• 


3 


6 


16 


9 


3 


20 


31 


10 


8 


2 


9 


8 


11 


Plot No. 37. 






8 


4 


3 


1 


7 


2 


2 


• •# 


4 


• •• 


••• 


1 


10 


1 


• #• 


... ' 18 


• •• 


1 


2 ' 34 


3 


1 


!•• 


r 
t 


• •• 


8 

i 



1 

2 

2 

5 

11 

5 



1 
1 

5 
3 
7 
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27. The general observations made throughout the experi 
inent were (1) that the boll-worm was not plentiful in the yeai 
under report, (2) that the boll- worm showed a decided preferenofl 
forbbindi, (3) that although the number of boll- worm in the bhiadi 
rows was much greater than in the adjoining cotton rows still 
there were more cotton plants attacked in the rows, nearest the 
bhindi, than in the rows more remote from the bhindi row, whiok 
leads one to the conclusion that the bhindi also acted as a 
source from which the boll-worm spread to the cotton. 

This last observation was also made at Surat and it was 
ultimately decided to uproot the whole of the bhindi and 
remove it. 

28. The general conclusion to be drawn from this ezperimeiift 
up to date is that bhindi shows some promise of being a suocessful 
trap crop for boll-worm but it must be very judiciously handled. 

The first point to be attended to is to find a variety which will 
grow well as a dry crop in ordinary cotton fields and which wiU 
come to maturity a short while in advance of the cotton. As soo»i 
as any bhindi pods are observed to be attacked these shonld beal 
once removed and destroyed and shortly before the cotton cn>f 
flowers the whole of the bhindi plants should be uprooted aii2 
removed. In this way the early brood of boll-worms could bf 
destroyed before the cotton had reached the critical stage fm 
being attacked. 

29. In the coming season the bhindi used in this experim^t 
will be an early ripening variety and its seed will be mixed with the 
cotton seed before sowing. It is possible that other plants of th$ 
Malvac89 Order may prove better trap crops than bhindi. Sooh • 
crop is Ambadi (Hibiscus Cannabinus) which grows as a field crop 
without irrigation in the DhArwAr District. 
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NOKAGKIA UKIPOIIMIS. 

30. The pest was first noticed io the rains of 190S on jow^r. 
he larva is a typical stem boring caterpillar with a tinge of pink 
rer the body. The head is brown. It is over an inch in length 
hen full grown. In jow^r it was found to pupate in the galleries 
made. Later on when jowdr was harvested it continued to live 
I the stubble left after the jowir was harvested. Theratoon 
K>ot8 thrown up by the jow6r stubble offer sufficient food for it 
I live through the cold weather. 

31. In 1907 the pest was again found on jowdr but it did not 
crease sufficiently to cause damage. The pest was, however, 
and on rice and specimens of moths were reared from paddy 
abbles. The pupea were found in the ground contrary to what 
18 noticed in the ease of jowdr where it was found to pupate 
ily in the .stems. The stems of rice being thin do not perhaps 
ow sufficient room for them to pupate inside. The presence of 
leat in the cold weather afforded sufficient food for the pest to 
e through the winter in the active condition to the detriment of 
leat which it destroyed completely. The early winter brood 
IS destroyed by buryiog the plants that were first attacked, 
lis seems to have had no effect on the wheat. After about a 
>nth the whole crop was found to be attacked and yielded 
thing. It was found to be due to the rice stubble being left 
ar after the rice was harvested. The rice stubble afforded a 
od breeding place and the moths as they emerged found sufficient 
>d in the wheat crop. A pest of this sort which has two or 
ree alternative food plants growing in different seasons of the 
ftf is difficult to check unless attention is directed to all the 
}ps that offer food to it. The peculiarity of the pest in continu- 
; to live actively through the winter without any sort of hiber- 
tion puts further difficulties in the way. 

82. In districts where rice, jowdr and wheat are all present 
e cheapest way to combat the pest seems to be to uproot the 
ibbles of rice and jowdri after they are harvested. This will prevent 
a large extent damage caused to early wheat which seems to 
GFer to the greatest extent from this pest. The next step is to 
Dove and burn all plants that die early in the season. In wheat 
ioh is specially required to be saved from this pest, spraying with 
d arseniate will kill all the caterpillars that hatch out of the 
fs laid by the moths of the early brood. 
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Experiment to investigate the best methods to pkeseeti: 

SEED op YALUABLE CEOPS FOB SOWING PURPOSES. 

33. The substances that were tried were (i) camphor^ (ii) 
naphthaline^ (iii) neem leaves, (iv) wood ashes, and (v) fine river' 
sand. The grain was first thoroughly dried in the sun in a layer not 
more than one inch thick and on a newly plastered threshing ground. 
When it was thoroughly dry it was put into clean earthen jars^ 
capacity tw^o raaunds. The quantity of naphthaline and camphor 
used was three ounces and these were placed at the bottom of thej 
jars and the grain then poured over them. ^ 

The other three substances were placed over the top of fcbej 
grain which was first put into the jars. The experiment was* 
meant only for the preservation of small quantities of grain 
sufficient for seed purposes. 



The following statement gives 


the results 






Bate and month of 


Oftinpbor, 


Kapbthaline. 


Neem lea? et. 


WoodMhMi 


Fin. rtv« 
•Md. 


February 23rd . 
March 23rd ... 
April 23rd 
May 28rd 

June 23rd 


Sound ... 

Do. 

Do. ... 
Slightly 

attacked. 
Do. ... 


Sound ... 
Do. ... 
Do. ... 
Do. ... 

Slightly 
attacked. 


Sound ... 
Do. ... 
Do. 
Do. ... 

Slightly 
attacked. 


Sound ... 
Do. ... 
Do. ... 
Do. ... 

Do. 


Sound. 
Do. 
Do. 
Do. 

Do. 



In the case of those jars wherein the seed was attacked the 
damage done was only a trifling amount and happened very late 
in the experiment. It will be observed that wood ashes ana fine 
river sand have preserved the grain intact throughout the whole 
period. 
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OOIJiSCTIOK. 

4. The collection of 190n.07 has not been to any extent 
[ad^ bot many more economic insects have been reared and 
Bed, The collection has been satisfactorily arranged and 
d labels attached to them after proper numbering. A gene- 
Deotion has not been made in the year under report^ but next 
ittempts will be made to increase the general collection which 
e kept with my Assistant Entomologist who will supervise 
reparation of small collections of all the more important 
oas insects which will be kept on each farm for the genera: 
tion of the staff and also for the information of interested 
n. 

15. The following is a list of the economic collection 
tfied up to the present time and my thanks are due to 
jefroy for the numerous insects which he has ideotified ou 
I of the Bombay Agricultural Department : — 

Jcrididte. 

Potogonos trachyptirus Blanch... Young bdjri, jow^r or luaize* 
wctomorpha crenuUta Pabr ••• Do. 

ivoglyphus furcifer Sero ... Kice, jowAr, maize. 

fiiiam succintum Zinn ... Cosmopolitan, 

ridiam peregriaum O/ft; ... Do. 

yllotalpa africana Pal ... Tobacco seedlings. 

Zocusfida, 

Uiodaoty luB monstrosus Drwry... Tobacco. 



nnes obesus Itamb 


••• Almost all crops and trees 




Tenthredinida. 


liolia proxiina Kluj 


• 
... Cruciferous vegetables. 




Scarabida. 


•ctis rhinocerus Linn 
iloloba acuta JVied 


... Palms. 
... Jowari. 




BupriBlidie.^ 


ienoptera gopsypii Kerr 
J67-4 


••. Cotton. 
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Canihariia. 



Cantharis tenuicoUis Pall 
Oantharis rouxi Cast 
Mylabris puatulata Thumb 



Jowiri and maize. 
Rice^ jowiri amd maize. 
Gucurbitous planta. 



Ckryeomeltda. 



Aulacopbora fovcicollis Kml 
h ispa aBDeacena Bal^ 
Liptiapa pygmea Balf 



Cucurbitoua planta. 

Bioe. 

Bice. 



Curculionida. 



Mylloceros maculosua Diih 
Tanymecua indicua 
fihynoophorus signaticolliis Chevr . 



Cotton. 

Jow&r and maize. 

Palma. 



Melanitia iamene Cram 
JuBonia almana 



Yirachola isocratea Fahr 



Peiria braasica Linn 



Chapra mathiaa Fahr 



Acherontia atyx Weitu 
Hirae conyolvuli lAnn 



Trabala yiahnu Lef 



Diacriaia obliqoa Wlk 
Amsacta lactinea Cram 
Utetheaia pulchella Linn 



Chloridea obaoleta Fabr 
Agrotea ypaillon Roth 
Frodenia littoralia Boi^d 
Caradrina exigua Hnin 
Nonagria uniformia Ddgn 



NymfhaUda. 

... Bioe and jow£ri. 
... Bice. 

Lyccmidcf. 

... Pomegranate. 
Pierida* 

... Cabbage. 
He9peridm. 

.•• Maize and rioe. 

Sphingida. 

... Til. 
••• rdid. 

Lanaampid^. 

... Caetor 

Arctilda, 

... Coamopolitan. 
• •• Bioe, jowdi 
••• Sann hemp 

Noetnidce. 



Bioe, jowdr and weeds, 
he 



••• 

••• 



Gram, peas. 

Oniona. 

Oraasea. 

Lucerne. 

Bice^ jow&ri, maize. 
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Torache catena Sow 
Earias fabia Stall 
Earias iosalaDa Boiid 
Ophiusa melioerta Drurjf 
Pluaia Bignata Fabr 
Plusia orichalca Fabr 

ghilo simplex BuU 
uzophora pertioella Sagf 
Etiella zinckenella TreMii 



Cotton. 

Do. 

Do. 
Gaston 
CraciferouB vegetables* 

Do. 
SagarcanOi maize and jowiri. 
Brinjal. 
Saidi beans. 



Zinckenia fascialis Cram 
Marasmia trapezalis Oreen 
Silepta derogata Fabr 
Antigastra catalaunalis Dmp 



Excelasta parasita Wols 



Gelechia gossypiella Samnd 
Unorimosiheiniiheliopa Low 
Plutella maculipennis Cmr^ 



Dacus forrugineous Fabr 
Dacus cucurbitso Coq 
Carpomia pardalina Biff 



Nezara viridula Linn 
Bagrada picta Fabr 



Oxycarenos laetus Xby 



Dysdercous cingnlatus Fabr 



Apbis brassica Linn 
Aphis gossypii Glov 
Aphis cardui L, 
Siphenophora granaria Kbj/ 



Pyralida. 

... Grass. 

... Blijri. 

••• Cotton. 

... Til. 

Ptiropheridm. 

••• Toar. 

limeida. 

••• Cotton. 
... Tobaooo. 
••• Cabbage. 

Trjifactida. 

. . . CuoorbitouB fruits. 

Do. 
••• Boar. 

Pentaiomida. 

••• Jowdr heads. 

••• Cruciferous plants. 

Lygeida. 
... Cotton, Bhindi. 
Pyrocerida. 
••• Cotton. 
Jjphida* 

... Cruciferous vegetables. 

••• Cotton. 

... Gowir. 

... Wheat. 



r\ 



28 
White Akis. 

86. With the object of determining the species of white ants 
that are destructive to cultivated crops a large number of insects 
were collected when found destroying different crops on the farms 
and a number of flying forms found at Nadiad were submitted for- 
identification to the Imperial Entomologist. Three species' of 
Termes were reported to be present in the lot submitted and one 
out of which was Termes obesus, the common field white ant. 
Attempts were made to rear flying forms of these ants under glass 
but they could not be reared to perfection. Later on when the 
new area was acquired for the Surat Farm all the ant hills about 
50 in number were dug out as a precaution and a large number 
of queen ants were captured and reared. They lived for a month 
or at most for a month and a half and then died though all 
possible precautions were taken to keep them under as natural 
conditions as possible. 



woek conducted ik co-operation with the 
Ikpeeial Departmbnt. 

37* Since the appointment of Mr. Hewlett, Second Imperial 
EntomologiBt to the l*uaa Staff, tbat officer has turned his special 
attention to the order Dipt era and local Agricultural Depart menta 
hwe accordingly been asked to supply Mr. Hewlett with all the 
specimens of Trypetid Flies (fruit flies) which may be found in the 
proTiDces on the understanding tliat those insects will be returned 
to tbo ProFincial Departments after identification and classifica- 
tion. In compliance with this arraugemeut the following state- 
mmt gives a list of the Try pet id Flies forwarded to Pusa ; — 

Lid of Tripctidm tet^t io Mr. Uowliiit Second Entamologitt> 



Htmt. 



Food pl>j(i|4 



Id — ^Dacus fermgeaeoua 



II. — Daous cucurhita 



LI-— Cftrpomiya pardalina 



1 Lufa aeutaogQia. 
i Momordica charautia, 
Cucumis fifitivue. 
Lufa acutangula. 
Momordica charantia. 
lii Cucamis Sativua. 
Zizipua jujuba^ common 
bazaar. 
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Bordi of 



T. rOKSTER MAIN, 
Deputy Director of Agriculture, 
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